Part I. Experimental Section

A. Fabrication of MCC templates
MCC templates composed of different sized polystyrene (PS) spheres were prepared by a spin-coating method. Briefly, glass slides (1 cm x 1 cm) were cleaned in turn with acetone, ethanol, deionized water, 98% H 2 SO 4 /H 2 O 2 (3:1), H 2 O/NH 3 ·H 2 O/H 2 O 2 (5:1:1), and distilled water in order to obtain superhydrophilic surfaces. 10 µL of the suspension of monodisperse PS spheres (purchased from Alfa Aesar, negatively charged, 2.5 wt % in water) with different sizes was pipetted onto the cleaned glass slide. After 10 min of spin-coating under the speed of 400 (for 2 µm sized PS spheres) and 600 (for 1 µm sized PS spheres) round/min, highly uniform MCC templates were prepared. Subsequently, the glass slide covered by the MCC template was immersed very slowly into deionized water. The MCC template was peeled off from the glass slide and floated on the water surface (Scheme S1A). The MCC template underwent a further assembly process, during which most of the defects formed during the spin-coating process were remediated. Another arbitrary substrate could be used to pick up the floating MCC template (Scheme S1B, C). Thermal evaporation of gold film on the MCC templates was conducted with a Kurt Lesker Lab-18 evaporator at a rate of 0.1 nm/s. The as-prepared MCC template covered by the thin layer of Au film was used as the electrode to conduct the ECD growth of different materials.
B. Site-specific ED parameters
Electrochemical deposition (ED) was carried out under potentiostatic mode within a twoelectrode cell. A piece of Si wafer (area: 1cm x 2 cm) was used as the anode electrode. 
Electrochemical deposition of
C. SERS measurements
10 μL aqueous solutions of R6G (Rhodamine 6G), protein, and virus with different concentrations were dropped on the superhydrophobic PS-Ag Janus particle array before SERS detections in order to evaluate the SSERS performance. A 488 nm laser was used for the SERS measurements. The laser power was about 0.2 mW. The accumulation time was 10 s.
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D. Origin of the Raman peaks of protein and virus
Origin of the Raman peaks from PV RdRp protein and PV type I Sabin virus is shown in Table   S1 and S2, respectively.
SSERS
Band Assignment References 635 guanine S1
725 adenine S1
843 Tyr S1,S2 Figure S1 . Using an MCC template without the gold layer as an electrode to conduct ED of Ag, macroporous Ag film was obtained. Figure S4 . Site-specific ED growth to PS-Cu Janus particles with one side formed by many Cu octahedrons, which cannot be realized by the other techniques. Figure S5 . Schematic demonstration of the atom migration process and site-specific growth during ED process
